









Ciljana isporuka antiinflamatornih lekova u donje 
delove gastrointestinalnog trakta: konvencionalni 












3REROMãDQMH HILNDVQRVWL WHUDSLMH LQIODPDWRUQLK EROHVWL FUHYD SRVWLåH VH UD]YRMHP QRYLK




VD SURGXåHQLP RVOREDÿDQMHP SREROMãDYD L NRPSOLMDQVDDGKHUHQFD XVOHG VPDQMHQMD XþHVWDORVWL
GR]LUDQMD
8 RYRP UDGX VX RSLVDQH GYH JUXSH SULVWXSD ]D SRVWL]DQMH FLOMDQH LVSRUXNH
DQWLLQIODPDWRUQLK OHNRYD X GRQMH GHORYH JDVWURLQWHVWLQDOQRJ WUDNWD konvencionalni ]DVQRYDQL
QD IL]LRORãNLP VSHFLILþQRVWLPD UD]OLþLWLK GHORYD JDVWURLQWHVWLQDOQRJ WUDNWD S+ YUHGQRVW
HQ]LPVNDDNWLYQRVWFUHYQHIORUH L WUDQ]LWQRYUHPHRGQRVQRQMLKRYDNRPELQDFLMD Lsavremeni
NRML VH ]DVQLYDMXQD LQNDSVXODFLML OHNRYLWLK VXSVWDQFLXPLNUR LQDQRQRVDþH QSUSROLPHUQH L





















RG .% L 8. X (YURSL L RNR  PLOLRQD X 6$'  0HÿXWLP WRNRP SRVOHGQMLK
QHNROLNRJRGLQDRYHEROHVWLSRVWDMXVYH]DVWXSOMHQLMHX]HPOMDPDXUD]YRMXDSRVHEQRX
UHJLRQX $]LMH -XåQH $PHULNH LVWRþQH L MXåQH (YURSH  ,QFLGHQFD L SUHYDOHQFD
LQIODPDWRUQLK EROHVWL FUHYD VX X NRQVWDQWQRP SRUDVWX WRNRP SURWHNOLK QHNROLNR
GHFHQLMD XNOMXþXMXüL RGUDVOH L SHGLMDWULMVNX SRSXODFLMX 6DPR X (YURSL JRGLãQMH VH




REROHOLK RG .% VDPR X (YURSL VH NUHüX L]PHÿX  GR  PLOLMDUGL (85 GRN VX
LQGLUHNWQLWURãNRYLXVOHGGHOLPLþQHLOLSRWSXQHUDGQHQHVSRVREQRVWL]QDþDMQRYHüL
1DYHGHQL SRGDFL QHGYRVPLVOHQR XND]XMX QD SRWUHEX ]D SREROMãDQMHP WHUDSLMH
,%&8 WHUDSLML ,%& VH WUDGLFLRQDOQR NRULVWH DQWLLQIODPDWRUQL OHNRYL L LPXQRVXSUHVLYL
NRML VXSULPLUDMX LQIODPDFLMX L XEODåDYDMX VLPSWRPH EROHVWL L]D]YDQLK LQIODPDFLMRP
2VQRYQL QHGRVWDFL QMLKRYH SULPHQH VX RJUDQLþHQD WHUDSLMVND HILNDVQRVW L SRMDYD
QHåHOMHQLK GHMVWDYD RG EODJLK GR L]UD]LWR WHãNLK SRSXW KLSHUWHQ]LMH KLSHUJOLNHPLMH
RVWHRSRUR]H JODXNRPD L GHSUHVLMH NRUWLNRVWHURLGL LOL SRYHüDQH VNORQRVWL ND SRMDYL
LQIHNFLMDSDþDNLQHNLKPDOLJQLKREROMHQMDLPXQRVXSUHVLYL
.DR UH]XOWDW LQWHQ]LYQLK LVWUDåLYDQMD XVPHUHQLK ND XQDSUHÿHQMX HILNDVQRVWL
WHUDSLMH ,%& WRNRP SURWHNOH GYH GHFHQLMH UD]YLMHQL VX HILNDVQL L VHOHNWLYQL ELRORãNL
OHNRYLVDDQWL71)ĮPRQRNORQVNLPDQWLWHOLPDQSU+XPLUD5HPLFDGHL6LPSRQL
0HÿXWLPRYL OHNRYL VHSULPHQMXMXSDUHQWHUDOQR VXSNXWDQR LOL LQWUDYHQVNLX
UHODWLYQR YLVRNLP GR]DPD ãWR SRYHüDYD UL]LN RG QHåHOMHQLK GHMVWDYD SRSXW OLPIRPD
LQIHNFLMD SRMDYH DXWRLPXQLK DQWLWHOD L VLQGURPD VOLþQRJ OXSXVX  6WRJD VX
SDUDOHOQRVDELRORãNLPOHNRYLPDUD]YLMDQLLOHNRYL]DSHURUDOQXSULPHQXVDVHOHNWLYQRP







&LOMDQD VHOHNWLYQD LVSRUXND DQWLLQIODPDWRUQLK OHNRYD X GRQMH GHORYH
JDVWURLQWHVWLQDOQRJWUDNWD
2VQRYQL FLOM VHOHNWLYQH RGQRVQR FLOMDQH LVSRUXNH OHNRYLWLK VXSVWDQFL X WHUDSLML
,%& MH GD RPRJXüL QMLKRYR RVOREDÿDQMH L GHORYDQMH QD PHVWX ]DKYDüHQRP
LQIODPDFLMRP1DWDMQDþLQQDNRQSHURUDOQHSULPHQHLVWHLOLPDQMHGR]HOHNDSRVWLåHVH
YHüDWHUDSLMVNDHILNDVQRVWX]PDQMHL]UDåHQHVLVWHPVNHQHåHOMHQHHIHNWHVPDQMXMHUL]LN
RG LQWHUDNFLMH OHNRYD D NRG VLVWHPD VD SURGXåHQLP RVOREDÿDQMHP XVOHG VPDQMHQMD
XþHVWDORVWL GR]LUDQMD SREROMãDYD L NRPSOLMDQVDDGKHUHQFD  0HÿXWLP RYDM SULVWXS
HILNDVDQ MH VDPR X WHUDSLML ,%& VD EODJLP GR XPHUHQLP VLPSWRPLPD EROHVWL L
OXPLQDOQRPPDQLIHVWDFLMRPSRSXWL]RORYDQHLOHRFHNDOQH.%LOLGLVWDOQRJ8.RGQRVQR
X VOXþDMHYLPDNDGD MH LQIODPDFLMD GLVNRQWLQXLUDQD L ORNDOL]RYDQD1DVXSURW WRPH NRG
SDFLMHQDWD VD VLVWHPVNRP LQIODPDFLMRP L WHãNRP NOLQLþNRP VOLNRP SULPHQMXMH VH
SDUHQWHUDOQDLPXQRVXSUHVLYQDWHUDSLMD
=DKYDOMXMXüLLQWHQ]LYQLPLVWUDåLYDþNLPQDSRULPDQDUD]YRMXWHUDSLMVNLKVLVWHPD]D
FLOMDQX LVSRUXNX OHNRYD X GRQMH GHORYH *,7D X SRVOHGQMLK QHNROLNR GHFHQLMD GDQDV
SRVWRMHEURMQHVWUDWHJLMHRGQRVQRSULVWXSLNRMLPDVHSRVWLåHFLOMDQDLVSRUXND2QLVHVYH
þHãüHXQRYLMRMOLWHUDWXULQHIRUPDOQRNODVLILNXMXQDkonvencionalneRGNRMLKVHQHNLVD
]QDþDMQLP XVSHKRP SULPHQMXMX JRGLQDPD XQD]DG L savremeni NRML MRã XYHN QHPDMX
NRPHUFLMDOQX SULPHQX D QDMþHãüH VX ]DVQRYDQL QD LQNDSVXODFLML OHNRYLWLK VXSVWDQFL X
PLNURLQDQRQRVDþHUD]OLþLWLKNDUDNWHULVWLND
,]ERU QDMEROMH VWUDWHJLMH ]D SRVWL]DQMH FLOMDQH LVSRUXNH QDMYLãH ]DYLVL RG
ORNDOL]DFLMHLQIODPDFLMHRGQRVQRGHOD*,7DNRMLMH]DKYDüHQLQIODPDFLMRPDOLLVWDQMD
EROHVWLSULURGHOHNRYLWHVXSVWDQFHLGU
.RQYHQFLRQDOQL SULVWXSL ]D FLOMDQX LVSRUXNX DQWLLQIODPDWRUQLK OHNRYD X
GRQMHGHORYHJDVWURLQWHVWLQDOQRJWUDNWD
.RQYHQFLRQDOQL SULVWXSL ]D FLOMDQX LVSRUXNX DQWLLQIODPDWRUQLK OHNRYD X GRQMH
GHORYH*,7D]DVQRYDQLVXQDIL]LRORãNLPVSHFLILþQRVWLPDUD]OLþLWLKGHORYD*,7DNDR
















HILNDVQRVW ]QDþDMQR RJUDQLþDYD YHOLND LQWHU L LQWUDLQGLYLGXDOQD YDULMDELOQRVW XVORYD X
*,7X7DNRQSUSURVHþQRWUDQ]LWQRYUHPHNRG]GUDYLKRVREDNUR] WDQNRFUHYRPRåH
]QDþDMQRGDYDULUDRGGRþDVRYDGRNMHXGHEHORPFUHYXRYDMUDVSRQ]QDþDMQRYHüL
L NUHüH VH RG  GR  þDVRYD 1D WUDQ]LWQR YUHPHPRJX XWLFDWL XQRV KUDQH L
WHþQRVWL VWDURVW IL]LþND DNWLYQRVW L GU S+ YUHGQRVW X OXPHQX *,7D WDNRÿH PRåH
]QDþDMQR GD YDULUD SRG XWLFDMHP KUDQH L PHWDEROLþNH DNWLYQRVWL FUHYQH PLNURIORUH
3ULVXVWYRLDNWLYQRVWFUHYQHIORUHVXWDNRÿHSRGORåQLYHOLNLPLQWHULLQWUDLQGLYLGXDOQLP
YDULMDFLMDPD L L]PHÿXRVWDORJ]DYLVH RGJHQHWLþNLK L IDNWRUD RNUXåHQMD QDþLQD åLYRWD
LVKUDQHXQRVDOHNRYDLGU
1DYHGHQR GRGDWQR NRPSOLNXMH þLQMHQLFD GD NRG REROHOLK RG ,%& XVOHG
SDWRIL]LRORãNLKSURFHVDþHVWRGROD]LGRGUDVWLþQHL]PHQHSRPHQXWLKXVORYD7DNRVHQSU
RURFHNDOQR WUDQ]LWQR YUHPH ]QDþDMQR SURGXåDYD NRG REROHOLK RG 8. L .% DOL VH




VPDQMHQD GRN VH QHNH GRPLQDQWQH YUVWH SRSXW Bacteroides Eubacteria L
Peptostreptococcus LQWHQ]LYQRUD]YLMDMX









pH kontrolisano (zavisno) oslobaÿanje 
S+]DYLVQR RVOREDÿDQMH DQWLLQIODPDWRUQLK OHNRYD X GRQMLP GHORYLPD *,7D
]DKYDüHQLK LQIODPDFLMRP PRJXüH MH SRVWLüL REODJDQMHP MH]JUD
WDEOHWDSHOHWDJUDQXODPLNURNDSVXOD VD OHNRYLWRP VXSVWDQFRP MHGQRVORMQLP LOL
YLãHVORMQLP RPRWDþHP ILOPRP þLMX RVQRYX þLQH S+RVHWOMLYL HNVFLSLMHQVL  2YDM
SULVWXS MH UHODWLYQR MHGQRVWDYDQ MHIWLQ LNRPHUFLMDOQR]DVWXSOMHQ1DMþHãüH VHNDRS+
RVHWOMLYL HNVFLSLMHQVL NRULVWH JDVWURUH]LVWHQWQL SROLPHUL NRML VX QHUDVWYRUQL X NLVHORM
VUHGLQL åHOXFD D UDVWYDUDMX SUL LQWHVWLQDOQLP S+ YUHGQRVWLPD  S+]DYLVQD
UDVWYRUOMLYRVW RELþQR MH SRVOHGLFD NLVHOH SULURGH SROLPHUD .DR VODEH NLVHOLQH SUL
L]UD]LWR QLVNLP S+ YUHGQRVWLPD SRSXW RQLK X åHOXFX RYL SROLPHUL GRPLQDQWQR
HJ]LVWLUDMXXQHUDVWYRUQRPPROHNXOVNRPREOLNX.DGDOHNSURÿHL]åHOXFDXFUHYDLS+
YUHGQRVW SRUDVWH GR RGUHÿHQH JUDQLþQH YUHGQRVWL VWHSHQ GLVRFLMDFLMH SROLPHUD QDJOR
UDVWH RGQRVQR SROLPHU SUHOD]L X MRQL]RYDQ UDVWYRUDQ REOLN UDVWYDUD VH XVOHG þHJD
GROD]L GR UD]DUDQMD RPRWDþD L RVOREDÿDQMD OHNRYLWH VXSVWDQFH L] MH]JUD 8 NRP GHOX
FUHYD LOHXP MHMXQXP L NRORQ üH GRüL GR UDVWYDUDQMD SROLPHUD RGQRVQR
JDVWURUH]LVWHQWQH REORJH ]DYLVL SUYHQVWYHQR RG QMHJRYH KHPLMVNH VWUXNWXUH DOL L
SDWRIL]LRORãNLK SURPHQD 0HÿX JDVWURUH]LVWHQWQLP SROLPHULPD QDMYHüL NRPHUFLMDOQL
]QDþDMLPDMXNRSROLPHULPHWDNULOQHNLVHOLQHNRMLLPDMXIDUPDNRSHMVNLVWDWXVDSR]QDWL











SUL S+ YUHGQRVWLPD  RGQRVQR  UHGRP ãWR VH PRåH REMDVQLWL YHüLP XGHORP
VORERGQLKNLVHOLKJUXSDXRGQRVXQDHVWHULILNRYDQHNRG(XGUDJLW/XRGQRVX
QD(XGUDJLW 6   .DR ãWR VHPRåH YLGHWL QD 6OLFL  REODJDQMHP MH]JUD
















QD GRPDüHP WUåLãWX OHNRYD 7DEHOD , 3RUHG NRSROLPHUD PHWDNULOQH NLVHOLQH ]D
SRVWL]DQMH S+ ]DYLVQRJ RVOREDÿDQMD QDNRQ SHURUDOQH SULPHQH OHND NRULVWH VH L GUXJL
JDVWURUH]LVWHQWQLSROLPHULSRSXWFHOXOR]DDFHWDWIWDODWDNRMDVHUDVWYDUDSULS+!
2VQRYQR RJUDQLþHQMH ]D SULPHQX VLVWHPD VD S+RVHWOMLYLP RVOREDÿDQMHP VX
IOXNWXDFLMHS+YUHGQRVWLXOXPHQX*,7DRþHPXMHYHüELORUHþLDNRMH]DSRVOHGLFX
PRJXLPDWLSUHXUDQMHQRLOL]DNDVQHORRVOREDÿDQMHOHNRYLWHVXSVWDQFH
Enzimski kontrolisano (zavisno) oslobaÿanje – prolek pristup 
/HN SUYRJ L]ERUD X WHUDSLML DNWLYQLK VLPSWRPD LQGXNFLML L RGUåDYDQMX UHPLVLMH
SDFLMHQDWD VD EODJLP GR XPHUHQLP8. MH DPLQRVDOLFLOQD NLVHOLQD $6$ SR]QDWD
NDRPHVDOD]LQLOLPHVDODPLQ0HKDQL]DPDQWLLQIODPDWRUQRJGHMVWYD$6$MRã
XYHNQLMHXSRWSXQRVWLUD]MDãQMHQDOLMHSR]QDWRGDLQKLELUDVLQWH]XLQWHUOHXNLQD,/
WXPRUQHNUR]D IDNWRUDĮ 71)D SURVWDJODQGLQD( DNDRKYDWDþ VORERGQLK UDGLNDOD
SRVHGXMHL]UDåHQDQWLRNVLGDFLRQLSRWHQFLMDO1DNRQSHURUDOQHSULPHQH$6$VH
EU]R L VNRURXSRWSXQRVWL DSVRUEXMHX WDQNRPFUHYX ]DYLVQRRGNRQFHQWUDFLMH LS+X
OXPHQX D ]DWLP LQWHQ]LYQR PHWDEROLãH GR QHDNWLYQRJ PHWDEROLWD 1DFHWLO$6$ X











VLQWH]RP IDUPDNRORãNL QHDNWLYQLK SUHNXU]RUD $6$ RGQRVQR SUROHNRYD HQJO
prodrug2YLSUHNXU]RULVHQHUHVRUEXMXLXSRWSXQRVWLSUROD]HQHSURPHQMHQLNUR]
JRUQMHGHORYH*,7DD]DWLPVHSRGGHMVWYRPHQ]LPDD]RUHGXNWD]DIORUHNRORQDNRMH










6XOIDVDOD]LQ MH SUYRELWQR ELR QDPHQMHQ ]D OHþHQMH UHXPDWRLGQRJ DUWULWLVD DOL VH
NRULVWLXWHUDSLML8.SUHNRJRGLQD-HGDQOHNVDRYRPDNWLYQRPVXSVWDQFRPWUHQXWQR
LPDGR]YROX]DVWDYOMDQMHXSURPHWX56UELML 7DEHOD,'HJUDGDFLMRPRYRJ
PROHNXOD SRG GHMVWYRP D]RUHGXNWD]D X NRORQX QDVWDMX SR MHGDQ PROHNXO $6$ L
VXOIDSLULGLQD*RGLQDPDSRXYRÿHQMXRYRJOHNDXWHUDSLMX8.L]YHGHQHVXSUYHNOLQLþNH
VWXGLMHNRMLPD MHSRND]DQRGD MH$6$NDRPHWDEROLWRGJRYRUQD]DDQWLLQIODPDWRUQX
DNWLYQRVW VXOIDVDOD]LQD  =D UD]OLNX RG $6$ VXOIDVDOD]LQ LPD QL]DN VWHSHQ
DSVRUSFLMHL]PHÿXL2OVDOD]LQFHSDQMHPSRGGHMVWYRPD]RUHGXNWD]DGDMH






QHSURPHQMHQ  %DOVDOD]LG FHSDQMHP D]R YH]H GDMH MHGDQ PROHNXO $6$ L 
DPLQREHQ]RLOEHWDODODQLQDNRMLWDNRÿHSRND]XMHPLQLPDOQXVLVWHPVNXDSVRUSFLMX
2VQRYQL QHGRVWDWDN SULPHQH RYLK SUHNXU]RUD $6$ MH ãWR VX NRQFHQWUDFLMH 
$6$QDNRQQMLKRYH SULPHQH ]QDWQR YHüH X GHVQRPGHOX NRORQD SD VX ]QDWQRPDQMH
HILNDVQL X WHUDSLML LQIODPDFLMH OHYRJ NRORQD NRML MH LQIODPDFLMRP ]DKYDüHQ NRG VYLK
SDFLMHQDWDREROHOLKRG8.'UXJLQHGRVWDWDN MHSRWUHED]DXþHVWDOLPGR]LUDQMHP
NRMDPRåH X]URNRYDWL QLVNX NRPSOLMDQVX2ED QHGRVWDWNDPRJXüH MH UHãLWL SULPHQRP
OLSRILOQLKQSUOHFLWLQVWHDULQVNDNLVHOLQDNDUQDXEDYRVDNLOLKLGURILOQLKHNVFLSLMHQDVD
KLGURILOQL GHULYDWL FHOXOR]H NRML RPRJXüDYDMX SURGXåHQR RVOREDÿDQMH SUHNXU]RUD 
$6$
Vremenski kontrolisano (zavisno) oslobaÿanje 
9UHPHQVNL NRQWUROLVDQL WHUDSLMVNL VLVWHPL VX IRUPXOLVDQL LLOL L]UDÿHQL WDNR GD
RPRJXüHRVOREDÿDQMHOHNRYLWHVXSVWDQFHWHNSRãWRSURÿHRGUHÿHQRYUHPHRGPRPHQWD
QMLKRYH SULPHQH WODJ  2YDM SULVWXS QLMH VSHFLILþDQ ]D WHUDSLMX ,%& YHü VH
NRULVWLLXWHUDSLMLGUXJLKEROHVWLDSRVHEQRXWHUDSLMLEROHVWLNRMHSRND]XMXFLUNDGLMDOQL
ULWDP W]Y KURQRWHUDSLMD 1MLKRYD SULPHQD X OHþHQMX ,%& ]DVQLYD VH QD SUHGYLÿDQMX
YUHPHQD NRMH MH SRWUHEQR GD OHN QDNRQ SULPHQH GRÿH GR PHVWD ]DKYDüHQRJ
LQIODPDFLMRP W]Y WUDQ]LWQR YUHPH 0HKDQL]PL NRMLPD VH SRVWLåH RGODJDQMH
RVOREDÿDQMDVXYHRPDUD]QRYUVQLDQDMþHãüHVXWRHUR]LMDEXEUHQMHRVPR]DLOLQMLKRYD
NRPELQDFLMD
2YL WHUDSLMVNL VLVWHPLPRJXELWL L]UDÿHQL X REOLNX NDSVXOD VD VHPLSHUPHDELOQLP
WHORPGHRNDSVXOHNRMHMHSURSXVWOMLYR]DYRGXDQHSURSXVQR]DOHNRYLWXVXSVWDQFX
þLPHVHVSUHþDYDQMHQRSUHYUHPHQRRVOREDÿDQMH1DNRQSULPHQHYRGDSUROD]LNUR]WHOR
NDSVXOH L GROD]L X NRQWDNW VD SROLPHURP NRML EXEUL SRYHüDYDMXüL SULWLVDN QD ]DWYDUDþ
WHODNDSVXOH.DGDSULWLVDNQD]DWYDUDþGRVWLJQHRGUHÿHQXJUDQLþQXYUHGQRVWLGROD]LGR
ÄLVNDNDQMD³ WM RGYDMDQMD ]DWYDUDþD RG WHOD NDSVXOH L RVOREDÿDQMD OHNRYLWH VXSVWDQFH
QSU KLGURJHO NDSVXOD VD SXOVQLP RVOREDÿDQMHP HQJO pulsatile hydrogel capsule




2VQRYQD RJUDQLþHQMD ]D SULPHQX RYLK WHUDSLMVNLK VLVWHPD VX YHOLND LQWHU L
LQWUDLQGLYLGXDOQDYDULMDELOQRVWXSRJOHGXWUDQ]LWQRJYUHPHQDNRMHMHSRVHEQRSRGORåQR
XWLFDMXEU]LQHSUDåQMHQMDåHOXFDLVWDQMXEROHVWL7DNRQSUGXåH]DGUåDYDQMHOHND
X åHOXFX XVOHG RGORåHQRJ SUDåQMHQMD PRåH LPDWL ]D SRVOHGLFX RVOREDÿDQMH OHNRYLWH
VXSVWDQFH SUH QHJR ãWR OHN GRÿH GR åHOMHQRJ PHVWD 2VLP WRJD PHVWD ]DKYDüHQD
LQIODPDFLMRPPRJX ]QDþDMQR GD VH UD]OLNXMX NRG UD]OLþLWLK SDFLMHQDWD ãWR GRYRGL GR
]QDþDMQRJYDULUDQMDWHUDSLMVNHHILNDVQRVWLRYLKOHNRYD
8 NRPHUFLMDOQR GRVWXSQH OHNRYH VD YUHPHQVNL NRQWUROLVDQLP RVOREDÿDQMHP VH
þHVWR XEUDMD L OHN 3HQDVD LDNR QLMH UHþ R VLVWHPX VD RGORåHQLP YHü SURGXåHQLP






PLNURJUDQXOD $6$ REORåHQLK HWLOFHOXOR]RP1DNRQ SHURUDOQH SULPHQH WDEOHWH VH X
åHOXFX UD]JUDÿXMX GRPLNURJUDQXOD NRMH ]DWLP REH]EHÿXMX SURGXåHQR RVOREDÿDQMH 
$6$L] MH]JUD3URGXåHQRRVOREDÿDQMHREH]EHÿXMHXYRGLQHUDVWYRUDQRPRWDþRG
HWLOFHOXOR]H PHKDQL]PRP VSRUH GLIX]LMH NUR] SRUH RPRWDþD  1DNRQ SULPHQH
RYRJ OHND $6$SRþLQMH GD VH RVOREDÿD YHü X GXRGHQXPX SUH QHJR L] QSU WDEOHWD
REORåHQLK(XGUDJLWRP6$VDFROSDVWRJDQDRYDMOHNEROMHUHDJXMXSDFLMHQWLVD
.%NRMDVHPDQLIHVWXMHXJRUQMLPGHORYLPDWDQNRJFUHYD
Terapijski sistemi sa kombinovanim oslobaÿanjem 
8VOHG SRPHQXWLK RJUDQLþHQMD SULPHQH S+ HQ]LPVNL L YUHPHQVNL NRQWUROLVDQLK
WHUDSLMVNLKVLVWHPDDNRMDVXQDMþHãüHSRVOHGLFDYHOLNHYDULMDELOQRVWLXSRJOHGXXVORYDX
*,7X NDR SRNUHWDþNLK PHKDQL]DPD ]D RVOREDÿDQMH OHNRYLWH VXSVWDQFH UD]YLMHQL VX
WHUDSLMVNLVLVWHPL]DFLOMDQXLVSRUXNXDQWLLQIODPDWRUQLKOHNRYDXGRQMHGHORYH*,7DNRG
NRMLK MH NRPELQRYDQR GYD LOL YLãH SRPHQXWLK SULVWXSD 2YDNYL WHUDSLMVNL VLVWHPL
GDQDV LPDMX QDMYHüL NRPHUFLMDOQL ]QDþDM NDGD MH UHþ R VHOHNWLYQRM LVSRUXFL
DQWLLQIODPDWRUQLK OHNRYD X GRQMH GHORYH*,7D DPHÿX QMLPD VX SRVHEQR ]DVWXSOMHQL
WHUDSLMVNLVLVWHPLNRGNRMLKMHNRPELQRYDQRS+LYUHPHQVNLNRQWUROLVDQRRVOREDÿDQMH
OHNRYLWH VXSVWDQFH7DNR MH QSU REODJDQMHPJDVWURUH]LVWHQWQLPRPRWDþHP WHUDSLMVNRJ
VLVWHPD VD YUHPHQVNL NRQWUROLVDQLP RVOREDÿDQMHP PRJXüH HOLPLQLVDWL XWLFDM EU]LQH
SUDåQMHQMDåHOXFDQDPHVWRRVOREDÿDQMDOHNRYLWHVXSVWDQFH
0HÿX QDMSR]QDWLMH SDWHQWLUDQH WHKQRORJLMH ]DVQRYDQH QD NRPELQDFLML S+ L
YUHPHQVNL NRQWUROLVDQRJ RVOREDÿDQMD OHNRYLWH VXSVWDQFH XEUDMDMX VH Time Clock®
&KURQRWURSLFPulsincap®OROS®-CTLChronset® 
Time Clock® VLVWHP VH VDVWRML RG MH]JUD VD OHNRYLWRP VXSVWDQFRP L GYRVWUXNRJ
RPRWDþD 6SROMDãQML RPRWDþ MH JDVWURUH]LVWHQWDQ L LPD ]D FLOM GD SUL SURODVNX NUR]
åHOXGDFRþXYDXQXWUDãQML RPRWDþNRML MHXGLUHNWQRPNRQWDNWX VD MH]JURP1DNRQ ãWR
VLVWHP GRVSH X WDQNR FUHYR GROD]L GR UDVWYDUDQMD VSROMDãQMHJ RPRWDþD D XQXWUDãQML
RPRWDþ NRML þLQL GLVSHU]LMD KLGURIREQRJ PDWHULMDOD L VXUIDNWDQWD SRVWHSHQR HURGLUD
 6OLþDQ MH Chronotropic® VLVWHP V WLP ãWR XQXWUDãQML VORM þLQL








S+ YUHPHQVNL L HQ]LPVNL NRQWUROLVDQLKPHKDQL]DPDRVOREDÿDQMD OHNRYLWH VXSVWDQFH
 -H]JUR RYRJ VLVWHPD X NRPH VX VPHãWHQH OHNRYLWD VXSVWDQFD L SROLVDKDULG QSU
ODNWXOR]D REORåHQR MH WURVWUXNLP RPRWDþHP NRJD þLQH i VHPLSHUPHDELOQL RPRWDþ
VDþLQMHQ RG (XGUDJLWD (  UDVWYRUQRJ X NLVHOLQL L QHSURSXVQRJ ]D OHNRYLWX
VXSVWDQFXiiEDULMHUQLVORMVDþLQMHQRG+30&LiiiJDVWURUH]LVWHQWQLRPRWDþVDþLQMHQRG








NLVHOLQL UDVWYDUD L GLIX]LMRP L]YODþL SROLVDKDULG L] MH]JUD NRML ]DWLP EDNWHULMH NRORQD
UD]JUDÿXMXGRNUDWNRODQþDQLKNLVHOLQD2YHNLVHOLQHREDUDMXS+PLNURVUHGLQHãWRGRYRGL
GR UDVWYDUDQMD LSRVOHGQMHJ WUHüHJVORMDNRMLRNUXåXMH MH]JUR WHGROD]LGRRVOREDÿDQMD
OHNRYLWHVXSVWDQFH3ULPHQRPVFLQWLJUDILMHNRG]GUDYLKGREURYROMDFDSRWYUÿHQR
MHSRWSXQRUDVSDGDQMHCodesTM WDEOHWDXX]OD]QRPGHOXNRORQD
6DYUHPHQL SULVWXSL ]D FLOMDQX LVSRUXNX DQWLLQIODPDWRUQLK OHNRYD X GRQMH
GHORYHJDVWURLQWHVWLQDOQRJWUDNWD
6DYUHPHQL SULVWXSL ]D FLOMDQX LVSRUXNX DQWLLQIODPDWRUQLK OHNRYD X GRQMH GHORYH
*,7DPDKRPVX]DVQRYDQLQDLQNDSVXODFLMLRYLKOHNRYDXPLNURLQDQRQRVDþH1DVWDOL






GD EL VH SRVWLJDR åHOMHQL HIHNDW  =DKYDOMXMXüL LQWHQ]LYQRP UD]YRMX PHWRGD ]D
GRELMDQMHLNDUDNWHUL]DFLMXPLNURLQDQRQRVDþDWRNRPSRVOHGQMLKGHFHQLMDSURãORJYHND
L REHüDYDMXüLP SUHOLPLQDUQLP UH]XOWDWLPD LVWUDåLYDþNH DNWLYQRVWL X RYRM REODVWL
SRVOHGQMLK JRGLQD VX XVPHUHQH QD UD]YRM SRPHQXWLK QRVDþD D QDURþLWR SROLPHUQLK
QDQRLPLNURþHVWLFDLOLSRVRPD
3RND]DQR MH GDQDQRQRVDþL OHNRYLWLK VXSVWDQFL SUYHQVWYHQR ]DKYDOMXMXüL VYRMLP
PDOLP GLPHQ]LMDPD LPDMX ]QDWQR YHüL SRWHQFLMDO ]D QDNXSOMDQMH L ]DGUåDYDQMH X
LQIODPLUDQLP REODVWLPD *,7D L SUHX]LPDQMH RG RNROQLK üHOLMD ãWR LPD ]D SRVOHGLFX
]QDWQR YHüX ELRUDVSRORåLYRVW VPDQMHQMH VLVWHPVNLK QHåHOMHQLK HIHNDWD L VYHXNXSQR
SRYHüDQMHWHUDSLMVNHHILNDVQRVWLXSRUHÿHQMXVDNRQYHQFLRQDOQLPQRVDþLPD
=QDþDM YHOLþLQH QRVDþD DQWLLQIODPDWRUQLK OHNRYD ]D HILNDVQRVW WHUDSLMH ,%& MH
YLãHVWUXN 1DLPH SRND]DQR MH GD QRVDþL QDQRPHWDUVNLK YHOLþLQD LPDMX GXåH YUHPH
]DGUåDYDQMDQDPHVWXLQIODPDFLMHRWHåDQDMHQMLKRYDHOLPLQDFLMDGLMDUHMRPNDRMHGQLP
RGRVQRYQLKVLPSWRPD,%&DSREROMãDQRMHLQMLKRYRSUHX]LPDQMHRGHSLWHOQLKüHOLMDL
üHOLMD LPXQVNRJ VLVWHPD  2YDNDY HIHNDW X OLWHUDWXUL VH R]QDþDYD NDR HIHNDW
SRMDþDQHSHUPHDELOQRVWLHSLWHODLUHWHQFLMHOHNDHQJOepithelial enhanced permeability 
and retention(35*HQHUDOQRVDVPDQMHQMHPYHOLþLQHQDQRþHVWLFDSRYHüDYDVH
DNXPXODFLMDQDPHVWXLQIODPDFLMH1DPHVWLPD]DKYDüHQLPLQIODPDFLMRPRãWHüHQL
VX L XQXWUDãQML DGKHUHQWQL L VSROMDãQML VORM PXNR]H QDUXãHQ LQWHJULWHW EDULMHUH HSLWHOD
XVOHG RãWHüHQMD HQWHURFLWD L SRYHüDQR MH SULVXVWYR üHOLMD LPXQVNRJ VLVWHPD ãWR
IDYRUL]XMHSURGRU LSUHX]LPDQMHQDQRQRVDþD0HKDQL]PLSUHX]LPDQMDQDQRQRVDþD
RG RNROQLK üHOLMD VX UD]OLþLWL SD WDNR üHOLMH HSLWHOD QDQRþHVWLFH SUHX]LPDMX
SDUDFHOXODUQLPWUDQVSRUWRPLHQGRFLWR]RPD0üHOLMHWUDQVFLWR]RP
3RYUãLQVNH NDUDNWHULVWLNH QDQRQRVDþD D SRVHEQR SRYUãLQVNR QDHOHNWULVDQMH
WDNRÿH XWLþX QD QMLKRYX DNXPXODFLMX QD PHVWX LQIODPDFLMH 7R ]QDþL GD MH
PRGLILNRYDQMHPSRYUãLQVNRJQDHOHNWULVDQMDPRJXüHXWLFDWLQDDNXPXODFLMXQDQRþHVWLFD
QDPHVWX LQIODPDFLMH D WLPH LQDQMLKRYX WHUDSLMVNXHILNDVQRVW7DNRQSUQDQRþHVWLFH






SROLPHULPD SRSXW KLWR]DQD L QMHJRYLK GHULYDWD LVSROMDYDMX PXNRDGKH]LYQRVW
]DKYDOMXMXüL HOHNWURVWDWLþNLP LQWHUDNFLMDPD VD QHJDWLYQR QDHOHNWULVDQLP PXNR]QLP
PHPEUDQDPD  1DVXSURW WRPH QHJDWLYQR QDHOHNWULVDQH QDQRþHVWLFH PRJX GD
LQWHUDJXMX HOHNWURVWDWLþNL VD SR]LWLYQR QDHOHNWULVDQLP SURWHLQLPD þLMH MH SULVXVWYR
SRYHüDQR X UHJLRQLPD LQIODPDFLMH  0HÿXWLP GD EL GRãOH X NRQWDNW VD RYLP
SURWHLQLPD QDQRþHVWLFH SUYR PRUDMX GD SURÿX NUR] PXNR]QL VORM D ]DKYDOMXMXüL
QHJDWLYQRP QDHOHNWULVDQMX QMLKRY SUROD] NUR] PXNR]QL VORM MH RODNãDQ X RGQRVX QD
SR]LWLYQRQDHOHNWULVDQHQDQRþHVWLFH
&LOMDQX LVSRUXNX DQWLLQIODPDWRUQLK OHNRYD X GRQMH GHORYH *,7D PRJXüH MH
SREROMãDWL L SRYUãLQVNRP IXQNFLRQDOL]DFLMRPPROHNXOLPD NRML VH YH]XMX ]D VSHFLILþQH
UHFHSWRUHGRPLQDQWQRSULVXWQHQDPHVWLPDLQIODPDFLMHQSUPRQRNORQVNDDQWLWHODNDR
ãWRVXUHFHSWRUL]DPDQR]XLJDODNWR]DWLSOHNWLQHQJOgalactose-type lectinDNWLYLUDQLK
PDNURIDJD LOL WUDQVIHULQ UHFHSWRU NRML MH SRMDþDQR HNVSULPLUDQ QD ED]RODWHUDOQRP L
DSLNDOQRPGHOXPHPEUDQHHQWHURFLWD2YDNDYYLGIXQNFLRQDOL]DFLMHQDQRQRVDþD
X OLWHUDWXULVHR]QDþDYDNDRDNWLYQRFLOMDQMHHQJOactive targeting 0HÿXWLP
RJUDQLþDYDMXüL IDNWRU ]DSHURUDOQXSULPHQXQDQRþHVWLFDSRYUãLQVNL IXQNFLRQDOL]RYDQLK
DQWLWHOLPD L SHSWLGLPD SUHGVWDYOMD GHORYDQMH åHOXGDþQH NLVHOLQH L GLJHVWLYQLK HQ]LPD
 7RNRP SRVOHGQMH GHFHQLMH UDGL VH L QD UD]YRMX QDQRQRVDþD QDQRþHVWLFD ]D
LVSRUXNX 71)Į PDOLK LQWHUIHULUDMXüLK 51. 71)Į VL51$ GR PHVWD LQIODPDFLMH
QDNRQ SHURUDOQH SULPHQH 1DMYHüL L]D]RY X UD]YRMX RYLK QRVDþD MH SRVWL]DQMH
HILNDVQH ]DãWLWH 71)Į VL51$ RG QHSRYROMQLK XWLFDMD RNUXåHQMD X JRUQMLP GHORYLPD
*,7D L VHOHNWLYQD LVSRUXND QD PHVWR LQIODPDFLMH 2EHüDYDMXüL UH]XOWDWL GRELMHQL VX
SULPHQRP QDQRQRVDþD QD ED]L SROLIHQLOHQDFHWRQGLPHWLOHQWLRNHWDO SROLPHUD
]DKYDOMXMXüL QMHJRYRM SURWHNWLYQRM XOR]L L RVHWOMLYRVWL QD SULVXVWYR UHDNWLYQLK
NLVHRQLþQLKYUVWDHQJOreactive oxygen species, ROSNRMHMHNDUDNWHULVWLþQR]DPHVWD





SRVWRML QHNROLNR DQWLLQIODPDWRUQLK OHNRYD ]D LVSRUXNX X GRQMH GHORYH *,7D NRML VH
NRULVWHXWHUDSLML,%&2YL OHNRYLQMLKRYLIDUPDFHXWVNLREOLFL LQGLNDFLMHVDVWDYL
PHKDQL]DPFLOMDQH LVSRUXNHSUHGVWDYOMHQL VXX7DEHOL , 6YL VX IRUPXOLVDQL NDR þYUVWL
IDUPDFHXWVNLREOLFL]DSHURUDOQXSULPHQX L WRSUHGRPLQDQWQRJDVWURUH]LVWHQWQH WDEOHWH
8YLGRPXVSLVDNSRPRüQLKPDWHULMDPRåHVH]DNOMXþLWLGD MHGRPLQDQWDQPHKDQL]DP







































































































































































































S+]DYLVQR RVOREDÿDQMH OHNRYLWH VXSVWDQFH VD DQWLQLIODPDWRUQLP GHORYDQMHP X
GRQMLP GHORYLPD *,7D VH QDMþHãüH SRVWLåH L]UDGRP JDVWURUH]LVWHQWQRJ RPRWDþD 8
VDVWDYRYRJRPRWDþDQDMþHãüHXOD]HNRSROLPHULPHWDNULOQHNLVHOLQHLWR(XGUDJLW/
L(XGUDJLW6VDPRVWDOQRLOLXNRPELQDFLMLQSU$6$L$VDFRO.DRãWRMHYHü
UHþHQR RYL SROLPHUL VX QHUDVWYRUQL X NLVHORM VUHGLQL åHOXFD WDNR GD VH RPRWDþILOP
WDEOHWHVDþLQMHQRGRYLKSROLPHUDUDVWYDUDWHNNDGDWDEOHWDGRVSHXFUHYD8NRPGHOXüH
WDþQR GRüL GR RVOREDÿDQMD OHNRYLWH VXSVWDQFH ]DYLVL RG YUVWH NRSROLPHUD NRML þLQL
RPRWDþ (XGUDJLW /  PHWDNULOQD NLVHOLQD±PHWLO PHWDNULODW NRSROLPHU  VH
UDVWYDUD SUL S+!  L RELþQR VH NRULVWL ]D LVSRUXNX OHNRYLWLK VXSVWDQFL X WDQNR FUHYR




QH SRND]XMX S+]DYLVQX UDVWYRUOMLYRVW SRSXW (XGUDJLWD 5/ DPRQLMXP PHWDNULODW
NRSROLPHU WLS $ L (XGUDJLWD 56 DPRQLMXP PHWDNULODW NRSROLPHU WLS % 2YL
NRSROLPHULIRUPLUDMXXYRGLQHUDVWYRUDQQLVNRSHUPHDELODQRPRWDþNRMLSRVWHSHQREXEUL
LQDWDMQDþLQXVSRUDYDRVOREDÿDQMHOHNRYLWHVXSVWDQFH.RPELQRYDQMHPRYLKSROLPHUD
VD JDVWURUH]LVWHQWQLP SROLPHULPD SRVWLåH VH NRPELQRYDQL HIHNDW RGORåHQRJ S+







,QWHUHVDQWQR MH SRPHQXWL GD QD GRPDüHP WUåLãWX OHNRYD SRVWRML VDPR MHGDQ OHN
NRML VH NRULVWL X WHUDSLML ,%& D NRML VDGUåL SUROHN VXOIDVDOD]LQ )DUPDFHXWVNL REOLN
RYRJ OHND MH JDVWURUH]LVWHQWQD WDEOHWD D JDVWURUH]LVWHQWQRVW MH SRVWLJQXWD SULPHQRP
FHOXOR]DDFHWDWIWDODWD 5Hþ MH R SDUFLMDOQR2DFHWLORYDQRM L 2IWDOLORYDQRMFHOXOR]L NRMD
]DKYDOMXMXüLSULVXVWYXVORERGQHNDUERNVLOQHJUXSHIWDOQHNLVHOLQHLPDNLVHOXSULURGXWH




LVSRUXNH DQWLLQIODPDWRUQLK OHNRYD X GRQMH GHORYH *,7D 3RMHGLQH WHKQRORJLMH
]DVQRYDQH QD IL]LRORãNLP VSHFLILþQRVWLPD GRQMLK GHORYD *,7D SRSXW S+ YUHGQRVWL
HQ]LPVNHDNWLYQRVWLFUHYQHIORUHLWUDQ]LWQRJYUHPHQDVXQDãOHVYRMSXWGRWUåLãWDOHNRYD
L YHü GXåH YUHPH VH VD ]QDþDMQLP XVSHKRP SULPHQMXMX X VYHWX L 6UELML 2VQRYQR
RJUDQLþHQMHRYLKWHKQRORJLMDMHYHOLNDLQWHUL LQWUDLQGLYLGXDOQDYDULMDELOQRVWXSRJOHGX
XVORYD X *,7X NRML VX SRNUHWDþL RVOREDÿDQMD OHNRYLWH VXSVWDQFH D NRML VX SRGORåQL





UD]YRM PLNUR L QDQRQRVDþD DQWLLQIODPDWRUQLK OHNRYD SRSXW OLSRVRPD PLNUR L
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Targeted delivery of antiinflammatory drugs in 
lower parts of gastrointestinal tract: conventional 













7KH WKHUDS\ RI LQIODPPDWRU\ ERZHO GLVHDVHV FDQ EH LPSURYHG E\ GHYHORSPHQW RI QHZ
HIIHFWLYH DQG VHOHFWLYH ELRORJLFDO GUXJV DQG HIILFLHQF\ LPSURYHPHQW RI H[LVWLQJ WUDGLWLRQDO
DQWLLQIODPPDWRU\GUXJVYLDWDUJHWLQJVLWHVRILQIODPPDWLRQ7DUJHWHGGUXJGHOLYHU\XSRQSHURUDO





GLIIHUHQW SDUWV RI JDVWURLQWHVWLQDO WUDFW S+ HQ]\PDWLF DFWLYLW\ RI LQWHVWLQDO IORUD DQG WUDQVLW
WLPHDQGnovelEDVHGRQPLFURDQGQDQRHQFDSVXODWLRQ HJSRO\PHULFDQG OLSLGPLFURDQG
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